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t n~~r ot  N,w .J. i I’\ ’

IF . ’iI ‘Ii , N.J 0$N .‘ I
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IF ( O Vs ’ I Il~ I Rv r h . ’:

I hI t ’ I ..s.’11 ~ t )I.~ I’h:I ~;. ‘ I I ‘ir 4 ~ ’ ’ i’ t I Oil RiS pot t I ..t N.’w .I ’ r s ~’v No N~inti ’ P.itii N.’
t u  SI ISSi’X C&’II~~t V .  N.’w .1 .‘r~~’ V w h i c h  It~is l)(’* ’ Il Pt ‘p. 1? 1 . 1  tiUtI’! ~it i t I * o i  I it I .111

I tie t)nm I It’ [I .’..’ I I .111 A~ t , PIII~ I I~ L,qw ‘) .‘ .3(17. A Ii I L  I’ I ,~~.;‘; ‘~~: qhn.’ut ‘I t I l t ’ .1

( • I t i .‘.I t q I V e I l  I I  t II. ’ t rilIlt o t. he rep.ti

I i ’ . ’,I 011 V i  ‘4Iifl I i it~tp.’c I Ott , .1V~( I I .1111, ’ I ‘.‘ .‘I*II . 1 I ,‘u I •it I ~‘I1ih ‘11.1 III
OJ 1 ’r:I t t.iit,iI *‘ i t o I I f l f lll. ’.’, NeW Je rs ’v ~~~ N,q~flc’ I ) :ii n N o .  20 , :1 hig h II. . I’
J hO t  t ’I1 t I 51 ~. I II~ 1 1 1 1 1 ’, i S ii.Ig&’ tI t o  he iii pOOL overa I 1 &‘onj i t I oi~ . t’Iu’ .~ III

p i I Iway is .o,is tI.’I i t  I I1:I.leq (I.~It t ’ ‘h i  flC~’ 7~ I’i’I’c ’ i t t  of ~~~ Sp I I Iw:iy L), ’’I I
Ft ~.i.I — SDF — wou I .1 ovt .’r to p t hi’ d:im . ( The SDF , i it t It i s I us t anc e , i on.’ h.t

o 1 t h e  Pr ohil h I e M~i x i  mum F t  ood ‘I . The dec i I on to con ~ Ide ,  t In’ s pt  I I .,‘
11

L nadequa to” i I t s  t ,‘iitI I ‘‘~~ i ions 1 y tnade qun  ( (.11 is based on I hi’ Jet .’ In I n . i  I
hat  dam t a l l  itt.’ itg t i out overt opp ing W OII I  d i~ot S i~~U t I an t ly  inc  I , ’.l
he hazj r,t I.’ I ~~ ‘1 ~ I I I t 0 down s t ream I TilIll I hi’ .t:im I rout tha t  wit i cii ... ‘~I

OX ~ I j USt  h.’ t u’e OV. ’ r t  .‘p~ i ug fat I ti re . To i u~ u re ;idequacy of t hi’ * I t t i t  i i i . ’

he fo l l ow i n g  .~c I I Oil S , is  i ml it i mum, ;I I’ .’ I. ’.’ OIUInOIIJC(t

The desi gn .1 tn a.li ’qudt e sp i I twa ~ should he acct’mp l i~ hi’d ‘‘‘

qwi l i t  iou pi~~i t’SS I h I l l !  .‘OI l s I I I  I silt i’ i tg~ig.’d by t h e  OWUi’l ’ U S L I I~~ II

14(hp h t I s t i c R t . ’d mo tIt.hI ,I . pI. ’ci ’.Iures , ~nd ~ t t i d i t ’s w i t h i n  ~ix months f rom I Ii
*1,11 ’ of approva I ol I II s r,’ port . p ill way cons I rLIC t ion sh Ou l d  hi ’ in i t t  II
w i t  h i l l  Cal endar yeLl r 1 1)80 . ~ I ow l i v . ’ I d i  scliat’gt ’ shoit id its h.’ 1’r.’v I .1.’ I
III ( lie intet’ ~ut , :i .1.’ 1:1 1 1.1 ,1 .‘III%’ V gent’ y 

~~~~~ ~~ C i on plan SUd Wit i’ ll 1 ng s ,‘
‘ L ! I O I I I J  tie’ prompt l v  ult ’v* ’luipt ’.l. A t ~o , tinting p e r i 3~1R of unusual Iv Itt ’.I ’,
p i I ’ 1 

~P’ 
Li t  i tlIl , iI,II1II.I t IIi’ u lot ’k h4UIVe i 1 l:iti.’e :tIiotiIJ he prov ihirut .

~ W i t  l t i i t  ‘it ~ Ihiontils I rein I t , ’  it.i t t’ Ol :tppi ’ov. ’il ot t h is  rep~’i I

ti’.’ r I I~~’• it  11(1 1 i’Il ~i i t t I  .itt i I V N I ’I % sho t i l t i  Li.’ p,’i I ~iLIIIt ’d to:
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N.\ Pl ’N —I )
I!oiit it’ . i h l, ’ I4r~’tuI ;tn ‘I’ . L ’*\  i ii. ’t

( I)  Dc t erm i  III’ hlI~ most app:’ ’~pr I a t e  w ay  t .) corr ’c t the s e* ’ Li

p r o b l e m  w h i  cli is  u’Vtdt’ Iht in the  d ow n s t r ea m  s lope ot t t t . ’ dam.

( 2 ‘~ I)~’ t . ’ m i  . t l it’ ulain I s &‘tfll)LIflklflt ’II t .~ itJ lotinda t ion cond i t  iOU II .!

~ I ru e  t u r a t  St  I t )  i i i  L v .  T h i s  shou t~ i t i c h i I ~’ t u’st bLi r ing s  to de ’ t i r n i
Ill~It , ’r i , i I p r o p e i t  i* ~ S it ’ I It I V u ’ t o  s t a h i  i i  t v  and s.’e p.’Ige ,ind i u s t a l  hit j o lt  .‘ ‘

ohs .‘t’ v~i t ion  WI ’ I I s or pi .‘zorno t em s t I) t a c  i l i t  . I t . ’ ‘~ . ‘ t ’ page ~ hid I ..s.

( ~ ) P r . ’ pare ,t I .) pOgt~I plI i C S ii R .V
~’V of t l t e ’ d:im ziit d l0~~uI ‘‘0 LI do 1 : 1  I

p l an  and e ve r , t t  er o s  — .‘i’ t io n s  o I t t i t ’  dam .

Any ru ’ntu ’uI i i i  lflL’LI Sui’e’ otiii.I flec’ss.Ii’y 511011 J lii’ I It i t  i t t  t ’d ~~i I 11 fl t ’a I • ‘~I.~ I
year 1 980.

W i t h i  II SI X Iflehilt II~ I t oni the ’ d a te  of appre lvo 1 of t lt i s  repoi I
embankment mat erial h a t  h as  b,!e’n e t’oele ’d I rout t he downs t ream I. ’
p ar t  i cii l a r l y a d j a c e n t  t o  the t u r n  in  t h~ ro.td , s h o u l d  be r . ’p laced .~i I
quarry—process stout’ .‘t gravel. Slopes should  be reconstructed with L i v  I
and compaction of m aterial to improve st ability. Slopes sh o u l d  no t  h.
S t e ’e ’pt ’r t itan 211: IV and should h ’ protected with ri prap near the pro p ’; .
sp i l l w a v  and oit the  u p s t r e a m  f a c e .

.1. The following remedial actions should he comp leted within one’ V, ’ ,

front the date of approval of this report:

( 1)  All brush and trees should he removed from the down st rea ;u  ~it ~~
upstream siopes to avoid problems which may develop front roots.
embjitkment face should then be seeded to develop a growth of grass
surfa ce erosion protecti on.

(2 )  Form a prot  cc ted channel down s t ream of the di  scharg~’ p .’h
ou tlet culvert and rebuild headwalls.

( 3) A formal i zed p r ogra m of a n n u a l  i nspe ’c t ion a the dnm h’
ex p e r i enced party s h o u l d  h ’  initiated , ut  I 11 ~ing the standard vi ‘; i

c h e c k — l i s t  in  t h i s  r e p o r t .  l icadwater  and t a i i wa t c c  gages shoul d ~
in stalled in the darn , and read during severe r a ins t orms  and at rO(I~~ i ;

opera ting and maintenanc e vi sits to the dam . A permanen t log should be ke1ii
of all maintenance and o p er a t i n g  events  of the  dam , the  lake and t ’ out  I.
passagen. Movement and settlement of th e  embankment should he mou l t ’ ; ,
regularl y by means of survey ing monuments , and any change in seepage i s t . ’~
shou ld  b.’ noted and ,‘“alu ~ited .
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the  s’p I I Iw ay , to  p r e v . ’i t t  .‘i o~~t ~n ‘I t lie . ‘rnha i ik m. ’i ’t I a c ’ .
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Li i , ’ pt• Ci~ ’ (SLoth 01 III. ’ Ft i’.’tle ’nt e I In Cot m~it ott A~’ I , the t nsp , ’c I I Oil i ’ 1 ’ ’ ’ I

WI I 1 to  s i i l t  j i’d t o  i. i . ‘ .i ;.,‘ by 1 it I c ol I it ’.’, hl( bohl I . ‘qhu ’  S t  • j v.’ Clay s :4 I t  e l

LI!,’ ot t h u s  l e t  t o t .

I I .‘n,i I ~‘.i1ij .‘S c I t  t i l l S ( ( ‘p Ot t ~~ h.’ ~‘ht ii IiO. I 11 ,‘t;; tli,’ Nat r .iuii I i’e~’Itn I c i
t n t  ,:IIt,it (0 th  Set’ v I C e ’S ~~ UI S ‘I, Spi I n~~t i ,‘l ~I , V t  c l i i i , . ‘I 1 :11 .i reason  t ’’

, ‘s t .  P l e a s e  i i  l o w  I ‘t,i I.’ ~;i x w eek s  It e’ut (It, ’ ~~~~ el ( I t i  s l e t  l e t ’ t o t  N t
t o  ~Iave ’ ~ op I t ’ ‘I ( I t ’ ’ I ~‘.‘t I iv: i I I

An i ilpti u’tan .15 pOc ‘ f  t h~ It arn Sa f e  v Pu  ‘‘g am vi  I I  be h i t ’ L m p  I .‘m.’ It it I - 1 0

h.’ re’ce inmienda t i ot is  ma le ,;s ,t r.’ s t i l t  .‘ I the i n sp e c t  ion .  We’ ,hC C 01’ ‘~1 I h . ’

req t ieS t ha I w ’  ~b4 ’ . 1 , 1  
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~‘ ,‘ii~~ id e r , ’ et i t tsI. ’~pi.t~ 0 ‘ d i  i t , ’ ,‘ I’’’~ 
t OLl t . 1  1 t , ~ S p i t lw,ie ’ lt e’?l tg i l

F l . ’.’.I ~— SPF — vo t l l c i  ‘e’ .’i t o p  Ii, ’ ,I,i,r . I, Flit ’ ‘F , iii I h i s  in st a t t C ~ ’ , III
c ii; , ’ ‘t:i l C ,‘t II I,. I’ t ,‘~‘ , t f ’  I.’ Max !  mimi I-’ I ~~ tl ‘I , ‘il,’ J0c I 5 1 011 Lu ’ c’ , ’ Ii S i  tlt’t Iii,’
sri ’ I w ay  ‘‘i u.%~li’q,Iat e’’ i n st , ‘,id c~~t ‘‘ set  i o u ” I v  i la l t ’q t I ~i t o ’’ i s  t ’;ist’d t ifi

Ii,’ dot ei’mi 11,1 I i ott I t , t t ,Iam I :11 lu i t  ‘ i ,‘ su i l I t iC  t I 01.1 e ’Ve ’ t  t ~‘pp i tig e•’ot l  I I
itot t i  gn illt’ ant lv inc i ‘ i ’ ; ,’ t h.’ ii i.’ a it i I a I . ‘ I It  I,’ d~~wti i t t  I’ .’ am f rolu
the ~1am I I 0111 that wti I h you 1 .1 ,‘x i  sI j u s t  b e t  .‘i OVe ’ r t c ’ pp I ne~ 1:1 i liii’ ,’ .
To I i t S I l i , ’ ~l.!i’qelau ’v at tit, ’ ‘ t e tc  liii.’ . t lte I ~ I lev i iig a~
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lI t II I num , 1 I~~’ i s c ’

The des i ~,tt 01 .111 ,i,I ,‘e~ 0,1 1 e 
~I’ 

I I I w.t v ‘t t i c iu II be at ’ e’ omp 1 i s li, ’ cl bV 1

~iu,t i it ted p re t e ’s s i  oi t , iL .‘oiisii l I ant ,‘iic~,t,’,,’cI liv lii. ’ oWfl,’t 1151 ig m o te
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i t i lt  I .it eel w i t  iii it ca l  i’ndat e’ .’at  I 9~ I) . A low Leve l  dtschargt’ ~h~~t lct
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m d  w a r n i n g  sy s t e m  sh o t i l  d h.’ p l e mp I  l v  Joy .’ l oped  • A l so , du r  i ii~~ p et  i ,idi ;

,ut u u u s u a  11 v heavy p i e . ’ i p i t  at  i on • a rOLlflci — t he — c lock Sui’vt’ I l l  ant’ e’ siioul.1
!~o p r o v i d e d .

ii . W i t  ii i n  si~ m eat  its t to rn t he dat c’ e t aplireiva I of t lii it rt’pei r
.‘ngi n.’er t n g  s t  ticl j es antI .;n.m I v ses  ~hou td h.’ re r fomm ,’cl I

(I P’  I ,‘runi no t iii ’ me’s t _ipplt’pt’ 1:1 I o w a y  to  ct irrec I the’ so.’ page
pi’ tut ’ 1 en wh i~’h is ~ vi  ti.’nt in the s le iW itS I ro:Ufl s i  t ipi’ 01 t he Jam.

.~ 
) P,’ I e i’m iii ,’ t lie’ tiafli ‘ S ,‘Iiih.’inkmt’ it a ’  d I ,iiinda I ion c end I t ~it ~
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Jet  a i  led p l i’ .iti.1 St ’V . ’i i l  e’1 OSS~~St ’Ct t, ’I ’S ot the .i am .
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c’ , i l  e’i,iau year IUSO.
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Ii “I C fl’ . ’ ’ h t  Ii’i I i ot ~ t it,’ ~Li I,’ o f  I ’ \  ‘ ‘ V  t i  ‘1 t hi t o p  v t  I t ,
I’I!’ ,l tk l f le i i t  m,It~ ’t  I il ( H  h l  I l l s  !‘ , ‘ t ’ t i  0 1  ~‘.h’.i I t  ‘ ‘ii I lie ,Iei ~ f l S t r . ’:lifl l.a. .’,

~~~~~ I c . i l i t l v  a.! ~.Ic ’ ; i  I,’ t i t~’ t o l l )  i.t  t ! t t ’ t ‘ i l , she inid be~ T ’p la ced w l t t t
~ 11.1  L i V P t O  C t ’ S S st  01)0 • I t t .1 V o l  . S I t ij u l’ ~ .‘ .1 f ’ ’  i “c en s I t  etc t eel vi I it
k. ’, i t t ’, .itltl .. ‘UiI’ .ls’ I i oil , ‘ t  11, 1 1 01  I I  I,’ I mpr~’u’.’ ~ t ii ’ 1 i t  v • S I op, ’s  sii i i t l , I

S t O i ’ j ’ ,’ t  th.IIi ‘ i i ;  1’ ,i,i~l sho~iId lit’ ju t ’! . 0 1  ,‘ .l w i Ill r i  p r .ip neat ( In’
‘I .‘~‘.‘s~ ’d ‘dp i I I W’ ,iV ill. ,’l’ u t , ’ tip st L s ’ Ifli I i . . ’

.1. Tile ’ t i i I .‘t.’ I t  ~ ‘m, ’,I il tic 1 i Oi lS Si!, ’ ~l Is! i t ’ 0 Oili~
) 1~’ t e l  ~~

‘ i lit iii c iii, ’
v, ’. t I r~im I tie ’ ,Lt I .‘ o I .1 ‘; ‘ ‘v i  I ot  I t  i it i .‘pc ’ i t

I 1 f ’ t  iisii ,tit ,I t o , ’ s S~ t ,OI  I d  Ii ,’ t eme ie’ ,’,l I rem t h e  d.’w nst t’ ,’am
:itt~i ,ips I r eam  ~ op. ’ ’: I’  ic’ .’ i .1 pi .‘~~‘ I ,‘rt s ‘‘il i 011 m:i\’ d~~vt ’ I op f rem root ~
l’li,’ .‘mbankm,’t~t I •ic’i’ ‘Pt,~~ i 1 !  I ii. ’i’t ~‘ i’ ‘te~’~i,’d I o ,i,’v ,’l op ~ gt ’ tiwt  ii c’f ~ t’.is
1 ‘I ‘. h i  I .lc 0 0 1  ‘ ‘ d i  it ! (‘ I .‘ 1 ‘~~ t t Ot t

tfl a ‘ 1 ‘ . 1  ‘ .1 c i t , i i t t t , ’l , f . ’ t , t t ’ t  t e a m  ot t u e  di sc har g , ’ p.’ l r s ’
,‘hI t I’ ’ C ’ ( l iv  t ’t’~ ,an,.l I ,‘~ ‘ l i  ! .1 ii,’ .i,lv:i L i  s

~ I .‘t 11 ,11  ‘“ 1 rr 0 ~ F ti m of  aItmilla I I I~ S p
~
’c’ I ion of the’ damn li~

III . \~‘ ,‘l C el) , e.l p h i  t ’. ‘ ‘‘ ,‘~il .1 be ii i at ,‘ ,1 , h It i I t imig the st  . in’ iateI
V t  ‘~it ,t l ~ it , ’~ k I i  s I  i t t  ( f t  s ~‘po t  to .tJva 1 ci ansi t a i ‘I v a t ,’ v ga ~‘,e’ s
‘Pt ’ 1 .1 1’’ 1 0 5  .11 1 o.! I 1 1 ii, Jam • .111,1 t , ’a’l JOt  L I I  ‘ ‘ ‘.‘ 0 1, ’ ra Ill S t cit’fll it ~ n cl
.11 I 0111 1 1 0  • ‘N ’t ,II I ; i t ~ tIl.I ‘~~l’ ‘it  ,~ti,1 l i c ,’ vi  c i t  s r i t e  Jam . A pel’mane’t~~
I’~ .h~ t iI3 bo kept ,‘~ ill ¶ ‘ i , l tnt ,’ r iaa , .‘ .ind • ‘l’.’i:i t tug e’ven ts  of the elan ,

h,’ ik e  :iii,l I It,’ ,‘t e  I ~ ,iss, igi ’~; • ~ .‘\‘ t ’nrt’iit and s e t :  Ie ’mett t of t in’
,‘IlI’’,ii’klfl,’Iit 5!i, ’t l  Id ~‘.‘ li,’Ii t I ,‘r , ’J i,’gt t  I .mr Iv by me.itis o t ! d t I t V t ’V i  n g
tlic’Illlill ,’lt I , .tI~,

I, .tIt ~, 
‘ liii’, 0 ii) S .‘ i’ pa t~e I ’ l l e’ii heu 1 .1 tie’ no’ t e d  :an.I

V 1 1 ) 1 1 1  est .

• l’ti,’ ~~~ 
i ’s .‘mi I ,l so hti i ~~,‘ e n  I v . ’ t I  ~ lteii I .1 li .~ b l o t ’ k.’ ci UI’Iin

0 ‘ ‘ ~~;‘ i t ’ t I ceo 01 l’ie~ sp ill ~‘a v • o pt ’e ye at or.’ s t on of the ‘mbankme’ii I f a c e

APP ROV ED:’  
____-_ _

Co l o n e l ,  Corps of  F n g in ,’e i s
P i s t r i c t  E n g in e e r

DATE : 
_ _

4 ‘
.

~~~~~~~~~~~~~~~~~~ ~—~ -—~~~ ~~~~~~~~~~~~~ 
—



PHASE I :NSPE CTICN ~ HPPRT

NATI ONAL PA~.1 SAF ET\’ ~~~ \ ,RA~’I

Name of ‘am: New Jersey No Name No’ . P , I .? .  N, ’L’P4 ” ,

State Located : New Jersey

County Located : Sussex Co un ty

Stream : Tributary t c ~
. ~~~~~~~ C r o c k

rate of in spec tion : ~t~~’ S , 1~~~1

Assessment of  ~ienera1  C on d i t i o n

New Jersey No Name No. .~~) Dam is an earth-f i l l  road embankment approxi-
mately 31 feet  h x c h  and l,~~~t ’ feet in overa l l  lon~~t h .  The dam is in
poor overal l  condi t ion . There :s ex tens ive  seerace throu.~h the  down—
stream face of the embankment , which has led to back erosion and very
sof t  conditions at the toe . The dam embankment is very poorly def ined
and has no formal sp iliway : only a inch diameter disohar.Iie culvert.
Tree growth on the downstream face is very  heavy . The hazard potent~~~1
is rated “ h i g h . ”

The safety of New Jersey No’ Nam e N o .  ~O Dam is considered questionable
in view of i t s  lack of dischar ~ e capaci ty  to pass one-halt ot ’ the P~’tF
wit h o u t  overtopp ing the dam . The discharge is Lapab le of passino a
f lood equal to 36~ of the P~tF and is assessed as “ inadequa te , ”

~s present , the engineer ing data available is not s u f f i c i e n t  to make
a definitive statement on the s t a b i l i t y  of the dam .

The fol lowing ac tions are recommended , alonc with a timetable for the ’.r
completion .

1. Es tabl i sh  a f lood-warning system for  the Playboy Club downstre,tm
and for users of Route 5l~ wi th in  3 months .

2, Carry out a more precise hydrolooic  and hyd rau l i c  analysis of the
dam wi th in  three months , to determine the need and type of .‘~itti-
gating measures necessary . Conduct a study and design of .1 spili-
way capable of passing a f low c~f 1 PMF .

3. Conduct studies within 3 months to de te rmine  the most appropr iate
way to correct the seepat~e problem wh ich is ev ident in the down-
stream slope of the dam .

_ _ _  _1, -.~~~~

— ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



4. Thstall observation wells or riezometers in the downstream embank-
ment , and loq the b~, r i : n ~s to de t e rm ine  en g i n e er i n c~ proper t ies  of
the dam fill and foundation material. This program and a stability
analysis based on the findings should be commenced within 3 months .

5. Conduct a complete top~~raphic survey of the dam area within 3
months , ~n order to develop a de tailed plan and several cross
sect ions of the dam.

6. Construct a formai  concrete spillway for the dam based on the
s tudies  made , w i t h i n  ~2 months . The s~ illway should provide for
a low—level outlet, a bridte and a t rash screen , and for head-
water and tailwater g~~ es.

Construct  or install, within 6 months , a sui table  form of cutoff
or impervious wall as determined by the  recommended stud y .

8. Replace embankment material that has been eroded from the down-
stream face , ~ iv ing s bo ’t~os no steerer than 2H: l\’. Rir—r at ’  rrc-
t e ct ion  should be provided on the urst:-earr, face and 100 work
should be completed within i~’ m o n t h s .

9. Remove t rees  and vegeta t ion  f rom the  embankment and seed exposed
faces with grass w i t h in  12 nor .ths .

Furthermore , while of a less urgent nature , the following additional
action is recommended and should be carried out within a reasonable
per iod of t ime .

1. A program should be developed to monitor the seepage through the
dam . ‘epending on the’ information provided , the need for  correc-
tive measures can be considered and , i f  necessary , undertaken .

2 . Block o f f  the 7 inch diameter  discharge cu l v e r t  a f t e r  completion
of the new sp i llway .

3 . Rebuild the headwalls  of the 5 foot diameter discharge cu lve r t ,
and provide slope protection on the downstream face  below the
culvert .

4. A prog ram of annual i n spec t i on  and maintenance should be in i t i a t ed .
This should include lowering the lake , and updating the operation
and maintenance log . Movement and settlement of the embankment
should also be monitored by means of surveying monuments .

Anthony J. Pcesch , F.E.

AGP/REJ:cc
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY P ROGRAM

NEW JERSEY NO NAME NO. 20 DAM

SECTION 1: PROJECT INFORMATI ON

1.1 General

a. Authori ty

The Na tional Darn Inspection Act ( Public Law ~2-367, 1972 ) provides
for the National Inventory and Inspection Program by the U.S. Army
Corps of Engineers. This inspection was made in accordance with
this authority under Contract C-FPM No. 35 with the State of New
Jersey who, in turn , is contracted to the Philadelphia District of
the Corps of Engineers.

b. Purpose of Inspection

The visual inspection of N. J. No Name No. 10 Dam was made on
May 8, 1979. The purpose of the inspection was to make a general
assessment as to the structural integrity and operational adequacy
of the dam embankment and its appurtenant structures.

c. Scope of Report

This report summarizes available pertinent data relating to the
projec t , presents a summary of visual observations made during the
field inspection , an evaluation of hydrologic and hydraulic con-
ditions at the  si te , an evaluation as to the structural adequacy
of the various project features , and assesses the general condi tion
of the dam wi th  respect to sa fe ty .

1.2 Description of Project

a. Description of Dam and Appurtenances

N. J. No Name No. 20 Dam is a poorly defined earth embankment ,
approximately 31 feet high , founded on sedimentary rock. Pleasant
Valley Road a , 2-lane paved road , forms the crest of the dam and
the overall length of the dam is 1,220 fee’. The darn does not
have a spiliway . It is drained by a 27 i”ch diameter reinforced
concrete outlet pipe , which discharges into a small pond to the
left of the lake. The discharge pond is drained by a 5 foot
diameter corrugated metal culvert , which discharges directly onto
the downstream embanlanent face. The discharqe pond performs no
specific function other than its use for recreational fishing .

1
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b. Location

N. J. No Name No. 20 Dam is located on Pleasant Valley Lake in
the Township of Vernon , Sussex County , New Jersey . It is acces-
sible by means of Pleasant Val ley  Road o f f  Route ‘~4.

c. Size and Hazard Classification

N. J. No Name No. 20 Dais has a structural height of 31 feet and a
reservoir storage of 362 acre-feet. Since its storage is less
than 1, 000 ac re—feet  and its height  is less than 40 fee t , it is
c las s i f i ed  in the dais sire  category as being “ smal l . ” A hazard
potential  c lass i f ica t ion  of “h igh”  has been assigned to the darn
on the basis that failure would result in e x c e ss iv e  damag e to
the road and overhead electric cables across the darn and to down-
stream property , including Rou te 517 and the Playboy Club at
Great Gorge. Because the lake is used for recreational purposes ,
and because the Playboy Club is densely populated at all hours,
the poss ibil i ty  exists  of the loss of more than a few l ives  in
the event of dam failure. There are no i n h a b i tab l e  bui ld ings
in the flood—path other t han  those mentioned .

d. ~~ nership

New Jersey No Name No. 0 Darn is owned by:

Baldwine En t e rp r i s e s
Vernon Realty
P. 0. Box 307
Vernon , NJ 07462
(201) 764—4055

Attention : Mr. Robert Baldwine

e. Purpose

New Jersey No Name No. 20 Dam is presently used for r ecreat iona l
purposes onl y .

f .  Design and Construction History

The present embankment was built  over a smal ler  embankment . The
construction date is not known . The present embankment was b u i l t
up in the early 1950’s and the road was paved over in 1°71. How-
ever, no drawinqs or calculat ions  pertainin~ to the embankment
are known to exist.

g. Normal Operational Procedures

Water from the lake discharges pr imarily through the unregulated
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concrete culvert under the road . Approximately 3 of s of
seepage passes through the dam. In the event of heav’~ r a i n f a l l
the discharge culvert is prone to b~ockage with debris as thelake rises, and the ~~ner undertakes the clearing of debris only
when the water appears likely to overflow the road.

No maintenance of the dais , other than for recreational enhancement ,
is known to have taken place.

1.3 Pertinen t Data

a. Drainage Area : 0 .2 5  square miles

b. Discharge at Dam Site

Maximum known flood at dam site : Over road.

Total discharge pipe capacity at 80 of s
elevation of top of dais: (c i .  563’)

c. Elevation (Feet above MSL)

Top of dais: 563’

Pipe invert : 560.7’

Maximum pool design surcharge (SDF ): 563.04 ’

Streainbed at centerline of dam: 531.6’

Maximum tailwater: 532’ testima te)

d.  Reservoir

Length of maximum pool~ 4 , 500 ’ 4

Length of recreation pool : 3 , 500 ’ +

e. Storage (Acre-feet)

Recreation pool: 3 ’2

Design surcharge (SDF): 451

Top of dam : 449

f. Reservoir Surface (Acres)

Top of dam: 43.2 (estimate~

3
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Maximum pool: 
43 .5 (esti mate)

Recreation pool : 
36 .1

g. Dam

Type : 
Earth embaniunent

Length: 
1,218’

Height : 
31.4’

Top Width: 
40’ +

Side Slopes - tJpstreazn: 2H :1V- Downstream . 
2fl:].V

Zoning : 
Not known .

Impervious core : 
Asstzn~ed none.

CUtoff: 
None.

Grout curtain: 
None .

h. Diversion and Regulating Tunnel

N/A

i. ~p~ 1lwa1

N/A

) .  Regulating Outlets

LOW—level outlet: 
None.

Controls : 
None.

E~nergency gate: None.

Outlet: 
27” diameter concrete
culvert, unregulated.

4

La ~~~~~~~~~~~~~~

~



2 .  
______

~fr ~~~i-.i -. -
~~ - : : ‘~~~~~~~~~~ _ -

~~
-.~~ : - ._ -

~~~ 
-
~~~ ::_ : :— a.. 3 .r-

-:.-~ 
-
~a i  f:-~ir ;•~~~~~ :c r_ : .~~~~. ~~~~~~~~ ~~~~ — s  : e r  :-~- : —

~~
‘ - -

~~~~~:i. 
-
~ i~~~~ ; ~~~~~~~~~~~~~~~~~~~ ~~~~~~~ :~~.s -e- - c - ~~~ aa

-
- ~~~~~~ Z-~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~

:~~-~ ~~~~i~~:-- : ~~~~~ 
-

~~~ : 3 ; :- _ - -
~ - ~~~~~~~~~~~~~~~~~~ -

~~~~~:.

2 .

‘fr , e~~~~~.- e ~~~~~.- - ~ ~~~~~~~~ :~~~~~~~~~~~~~~~~~~
— -  - ‘~ : r ~~~ ..:- ~:e :~~~ ~~~:

ito ~~~

5 .  ~~~~~~~~~~~~~~~~~~~~~~~

7~ ,e ~~~~~ ~~~~~~~~e r:-~ ~s~-a .3 ~;(~~~~~~e . -; :ccr - ~;c ~~~~p-e rt.si-. ~-~q ~~~~ ~ -e -i -sin ~s ‘r~- - t ~-. sx.s~ ~ro :0 ~:~ esrs  : a :  : e
~~ r 45 — ~,er f o r— s 1 Ly  ~es:i~~ed , :-

~~ ra~~-e r ;r - s ~-
o~/er  ~~~

r , .  Ade-piacy

The er~~ireering dat~s ~~s i~ s-~ffi :e~~ to ~erfor~ ~~~~ a~ arorc~x—
imat~ ~p’~~~~~’~r~ of t~ e dam ’s stab i .ii ty.  A ~ re1 o~:~~ar-; assess re~~t
of toe -lain could be carried out ~~~~ the data ~bt~:~~d the
fiel-L

0.  ?~ l i d i t y

Not app l icable .

5

S

~ ~~~~~~~~~ Aj 1~~~~~ ~~~ ~~~~ — — a— ~~~~~~~~~~~~



- —  — . - p - ~#•~ th — .2 — ;. — -— .-

- - -. — - - ~ - - . - - - -- - - _ - - - — - z ::  .h~

- . - a - - - _ - ~~~~~~ .- .~~~.- - - P - • -  “ -- - - - ‘

— — A X ~~~ .I.’ .4 -, . U -  — — — I -

— 1 ,  - “ .d- — . I;

a — — a ~~~~ . - - . —— — — 
-

-~  ~~ 
- 

0 
.1 -

I — -  / ,‘ - _ — - ,— - — 
~
. - U i~ ~~~~~~~ 

-

- — - - .0 - -— - Mt. -

- — -12 ~~ .I .a ,- .- - - p .  
~~~ 

- r I .. ,-- - -~~~~.t - -  -

‘ —  . - /  - ., -  p .~~/ 
S .  ~~~~~~~ -

- . _ _ i _ _ - — - - F - iF , t ,t . , .- - . 
~~~~~~ 

.
~~~~~~~ -

-

— . 1  2 , ? • 4  - ‘ . ‘~~t 4 t ’ . * ~~~~~~ 
• • • .

• - - - : - -

- - . ; .  ~ ~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ‘- r  
~~~~~~ ~ s ’e .  ~~~

- °

- —  P t — - . - - ,  ~~~~~~ — 
~~~ 

, .5 ’  ‘, 
.
.

. 
- 

. . ,S _ . S 

~~~~ ~~~~~~~~ 7 ’
— — P — P 5 5. - - . p ., pp - p - ‘  - ~ is. ’ ., , I •. - -~ - ~ , 7 - a- - - o - - - .- ~~t : —

,—. .. — .  ,, 4 t _ . _ .~~ ,..., , ,, ~, . p. • J p . , 5 
~~~~~~~~ • - —

4 •  5 . - . . .

.2 - . f  -. .2 —. • .~ • .. I .1- ‘ ‘ ‘ “ 
- $ ‘~~ I U / 7 -  1 i rA  f fr . i - ~r ’ent  ed

S — .  ~~~ •~~~ .“— -



sedimentary rock , covered with trees. The slopes continue into
the lake for most of the rim, except for a 500 foot long flat
recreation area by the left of the dais. The depth at lake center
is estimated to be 25 feet and sedimentation is negligible . The
lake sides are developed for residential use; the lake is widely
used for boating and fishing .

e. Downstream Channel

The downstream slopes and stream are difficult to assess arid define
due to heavy tree and brush growth . Many dead trees are across the
channel. Downstream of the darn is the Playboy Club , car park and
a recreational area within the flood path. Route 517 passes over
the stream.

7
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

New Jersey No Name No. 20 Dam is used to impound water for recreation
activities only. No operational procedures are known to exist, except
for periodic unblocking of the discharge culvert.

4.2 Maintenance of the Dam

No maintenance of the dam on a regular basis is known to occur. Re-
creational facilities are periodically maintained, and the road resurfaced.
4.3 Maintenance of Operating Facilities

No operating facilities exist.

4.4 Evaluation

The present procedures are not conducive to satisfactory operation ofthe dais. ‘the level of maintenance is particularly poor, and shouldbe amended by substantial initial repairs followed by a program of reg-ular inspection and maintenance.

8
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SECTION 5: HYDRAULIC/HYDROLOC~IC

5 .1 Evalua t ion  of Features

a. Design

The drainage area above New Jersey No Name No. 20 Dam is approx-
imately 0.25 square miles. A drainage map of the watershed of thedam site is presented on plate 1, Appendix D.

The topograph y within the basin is steeply sloped . Elevations
range from approximately 960 feet above MSL at the west end ofthe watershed to abo~ t 560 feet at the dais site. Land use pat-
terns within the watershed are mostly wooded and partly residential
development.

The evaluation of the hydraul ic  and hydrologic features of the lakewas based on cr i ter ia  set for th  in the Corps Guidelines and addi—
tional guidance provided by the Philadelphia District, Corps of
Engineers. The SDF for the dam falls in a range of 1/2 PMF to PM?.
tn this case, the low end of the range , l ,’ PM? , is chosen sincethe factors used to select size and hazard classification are on
the low-side of their respective ranges.

The probable maximum flood (PM?) was calculated from the probable
maximum precipatation using Hydrometeorologjc~~ Report No. 33 withstandard reductior factors. Due to the small drainage area, the
SCS triangu lar hydrograph transformed into a curvilinear hydrographwas adopted fc~r developing the unit hydrography , with the aid of
the HEcl-DB Flood Hydrograph Computer program.

Ini tial and in f i ltration loss ra tes , using SCS procedures , were
applied to the probable Maximum Precipitation to obtain rainfall
excesses. The rainfall excesses were applied to the unit hydro-
graph to obtain the various ratios of PM? utilizing program HEC1-DE.

The SDF peak inflow calculated for New Jersey No Name No. 20 Dais
is 367 cfs. This value is drived from the 1/2 PM? , and results in
over-topping of the dam.

The stage—outflow relation for the discharge pipe was determined
manually, upon consideration of field notes and photographs.

The reservoir stage—storage capacity relationship was computed
directly by the conic method , utilizing the HECI-DB program. The
conic method assumes that the reservoir capacity resembles a series
of vertically stacked cones. The reservoir surface areas at var-
ious elevations were measured by pianiineters from U.S.G.S. Quadrangle
topographic maps. Reservoir storage capacity included surcharge
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levels exceeding the top of the dais.

A breach analysis indicates that the stage of the stream where it
crosses Route 517 is 2 feet higher , due to dam failure from over-
topping , than it would be without failure . This is likely to
jeopardize the well—traveled road and to increase the potential
for loss of life downstream, but not significantly more than
without failure. The discharge facility is thus rated “inadeguate.”

There is no low-level outlet and thus no drawdown calculations
were made.

b. Experience Data

No records of reservoir stage or spillway discharge are maintained
for this site.. However , It is known that the dais was overtopped
following a flood in 1971. The one discharge culvert is known to
be easily blocked when the lake rises.

c. Visual Observation

The valley below the dam is densely covered with trees and brush
and has steep ( 1.5H: 1V) sides. Downstream is the Playboy Club ,
a car park and a recreational area , and a well travelled road .
The presence of these occupied areas confirms the Thigh” hazard
potential of the dam . The slopes around the lake are covered with
trees and in one area a beach , but do not appear to be unstable.

d. Overtopping Potential

A storm of magnitude equivalent to the SD? would cause overtopping
of the dam to a height of .04 feet, provided the discharge culvert
is not blocked . Computations indicate that the dais can pass ap-
proximately 36% of the PM? without overtopping the dam crest.
Since one half the PM? is the minimum Spiliway Design Flood (SDF)
for this dam , according to the Recommended Guidelines for Safety
Inspection of Dams by the Corps of Engineers, the discharge cap-
acity of New Jersey No Name No. 20 Dam is assessed as “inadequate.”

10
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SECTION t:~ STRUCTURAL STABI ITV

6.1 Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection, the condition of the dam oave r ise
to concern about its stability and adequacy to  E vr f o r m  its crc-
sent function. The seepage observed throu Th the einban~~uent
dicates poor maintenance , and improper construction and presents
the ~ reatest potential threat  to stability . The extent of erosion ,
the lack of a spillway , the heavy growth of larce trees and the
poor toe drainage combine to present a hazardous s1tuatic~’. ~~ th
regard to stability .

b. Desion and Const ruc t ion  Data

No design computations were uncovered during the report prepara-
tion phase . No founda t ion  or emban~~nen t soil varameters, nor
drawings of the  dam or any relevant data  are avai ab ’.e to carry
ou t s t a b i l i t y  computa t ions  for  the dam .

c . Operating Records

No operating records are available relating to the stability of
the dais.

d. Post Construction Changes

The present emban~csent was built up from an original emban~onent
in the early 1950’s and the road was paved in 1971. The road has
not been paved since then . Most of the seep~oe appeared to be
coming from between the original and 1950 construction .

e. Static Stability

A static stability analysis was not performed for New Gersey No
Name No. 20 Dais because the lack of data on which to base assump-
tions of material properties and emban}c~ent cross—sections might
produce misleading results. The recommended remedial actions must
be implemented in order to decrease the risk of local failure,
and the present static stability is regarded as questionable.

f .  Seismic Stability

The dam is located in Seismic Zone 1, as defined in Recommended
Guidelines for Safety Inspection ~f Dams, prepared by the Corps
of Engineers. In general, projects located in Seismic Zone C ,
I. and 2 may be assumed to present no hazard from earthquake,
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provided the static Stability conditions are satisfactory andconventional safety margins exist. Until the last two conditio~ 5
are confir~~d , the seismic stability must be considered questjo~..
able .
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES —

7.1 Dais Assessment

a. Safety

The dam has been inspected visually and a review has been made
of the available engineering data. This assessment is subject
to the limitations inherent in the visual inspection procedures
stipulated by the Corps of Engineers for a Phase I report, and
in the extreme lack of engineering data.

The safety of New Jersey No Name No. 20 Dam is in question be-
cause the dam does not have adequate discharge capacity to pass
the PM? or even one-half of the PM? without overtopping . The
dam ’s present discharge capacity is only about 36% of the PM?,
provided the discharge pipe does not block.

No definitive statement pertaining to the safety of the embank—
merit can be made without acquisition of enthankisent and foundation
material engineering properties. However , the dam exhibits con-
siderable seepage, and the possibility of failure may exist,
particularly in the event of overtopping or of seismic excitation .

b. Adequacy of Information

The information uricovered was adequate to perform hydrologic and
hydraulic computations. The data was insufficient to perform even
an approximate computation of the dam ’s stability. A preliminary
assessment of the dam could be made by visual observation only .

c. Urger~cy

All studies and design should be performed by an engineer qualified
in the design and construction of dams.

Design and studies for a formal spiliway with a discharge capacity
capable of passing the SD? should be undertaken within 3 months.
The spiliway should protect the embankment from erosion to a point
beyond the toe, and it should be assumed that the present culvert
will be closed o f f .

Conduct studies within 3 months to determine the most appropriate
way to correct the seepage problem which is evident in the downstream
slope of the dam.

Observation wells or piezameters should be installed in the down-
stream enthankinent to determine the location of the phreatic surface.
The borings should be logged according to the Unified Soil Class-
ification system by qualified personnel arid samples taken to deter-
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mine the values of pertinent soil parameters for stability analyses
in accordance with Chapter 4.4 of the Corps Guidelines. This work
should be commenced within 3 months.

A complete topographic survey of the dam area should be made
within 3 months, in order to develop a detailed plan and several
cross-sections of the dam.

7.2 Remedial Measures

a. Provision of a Spillway

An adequate spillway should be constructed to take the SD?, within
12 months. Adequate embankment protection must be provided.
The present discharge culvert should be blocked upon completion
of the spiliway , to prevent erosion of the embankment face.
Construction should also allow for a low—leve l discharge.

b. Other Remedial Measures

1. Construct or install within 6 months, a suitable form of
cutoff or impervious wall as determined by the above—recom-
mended study.

2. The embankment material that has been eroded from the down-
stream face, particularly adjacent to the turn in the road ,
should be replaced with quarry-process stone or gravel. Slopes
should be reconstructed with keying and compaction of material
to improve stability. Slopes should not be steeper than 2H:1V
and should be protected with rip-rap near the proposed spiliway
and on the upstream face . This work should be undertaken within
six months .

3. All brush and trees should be removed from the downstream arid
upstream slopes to avoid problems which may develop from roots.
The embankment face should than be seeded to develop a growth
of grass for surface erosion protection. This program should
be completed within 12 months.

4. Form a protected channel downstream of the discharge pond
outlet culvert and rebuild headwalls within 12 months.

c. Recommendations

1. Provide a flood-warning system for the Playboy Club and for
traffic on Route 517 within 3 months.

2. A program should be developed to monitor the seepage through
and under the dam. Depending on the information provided, the
need for corrective measures can be considered and, if necessary ,
undertaken.

14
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d. 0 & M Procedures

A formalized program of annual inspection of the dais by an exper-ienced party should be initiated , utilizing the standard visualcheck list in this report. Headwater and tailwater gages shouldbe installed in the dam , and read during severe rain stormsand at routine operating arid maintenance visits to the dais. Apermanent log Should be kept of all maintenance and operatingevents of the dais, the lake and the outlet passages. Movementand settlement of the embankment should be monitored regularlyby means of surveying monuments, and any change in seepage ratesshould be noted arid evaluated.
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APPENDIX B

PHOTOGRAPHS

(Taken on May 8, 1979)
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N. J. No Nam e 20 Dam

-_

Photo No. 1 - View of Pleasant Valley Lake and dam from the left.
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Photo No. 2 - View of the crest of the embankment (Pleasant Valley
Road), from the flat recreation area.
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Photo No. 3 - View of Pleasant Valley Road looking to the right. Note
the crack in the pavement and the trees on the upstream slope of the
embankment.
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Photo No. 4 - View of the drainage pond to the left of the lake . Note
the 54 Armco discharge culvert in the background and the 27” inlet from

4 Pleasant Valley Lake on the right.
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N. J. No Name 20 Dam

- 

.

S.

Photo No. 5 - View of 27” diameter concrete outlet from Pleasant Valley
~~~~~~~~~~ Lake. This is the only drainage structure from the lake.

Photo No. 6 — Detail of the 27” diameter outlet discharging into the
pond. Note the deteriorated condition. No flow was occurring at the

4 
- 

inspection.
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Photo No. 7 - View of 5 foot diameter Arisco discharge culvert from the
pond. Note deteriorated and cracked headwai.l. Headwall. at other end 4

has partly collapsed. The culvert drains directly onto the embankment
face.
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Photo No. 8 - View of observation well approximately 20’ below the em-
bankment crest. Note discolored seepage in the surrounding area.
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Photo No. 9 - Typical view of seepage along the downstream face of
the embankment.

I-

Photo No. 10 - View of washed out area on the downstream face at the

4:: turn in the road. Note fallen trees and debris in the area.
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N. J. No Name 20 Dam

Photo No. 11 - View of reservoir looking upstream. Pleasant Valley
Road continues to the right of the wooded headland in the middle
distance (behind raft). Note the steep wooded slopes and the lakeside
houses.
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Photo No. 12 - View of ill—defined downstream channel. Note heavy tree
and brush growth.
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SUMMARY OF ENGINEERING DATA
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

Name of Damn : New Jersey No Name No. 20 Dam

Drainage Area Characteristics: Steeply sloped, wooded and minor residential.

Elevation Top Normal Pool (Storage Capacity) : 560.7’ MSL (362 acre—feet)

Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool: 563.04’ MSL (451 acre—feet)

Elevation Top Dam : 563 ’ MSL (449 acre—feet)

S?ILLWAY CREST

a. Elevation N.A

b. Type N/A

C.  Width N/A

d. Length N/A

e. Location Spillover N/A

f. No. and Type of Gates 
- N/A

OUTLET WORK

a. Type 27” diameter concrete pipe.

b. Location T1n..1~~r r~~~ r1 , t1p~~-rP~ m r-tir~n r,f ~~~m

c. Entrance Inverts 560.70’ MSL

d. Exit Inverts 555.12’ MSL

e. ~nergency Draindown Facilities 
None.

HYDROMETEOROLOGICP.-L GAGES

a. Type None.

b. Locat ion None .

c. Records None.

MAXIMUM NON-DAMAGING DISCHARGE 80 cfs
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APPENDIX D

HYDROLOGIC COMPUTATIONS
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HECL—DE

COMPUTER PRINT-OUT



..JSM ~ AP~~ * I  VLtI~~3U~’I .,IULI ~ w I u  ‘ .4 .

LAST HUOIFI CAT ION 26 FEB 19
•.... ........e..... .... .. ....... -

Al N.J. DAM I N SP E C T I O N
2 A2 N.J NO NAME NO. 20

• 3 A3 HU TIIHA T IO PHI ROU TiNG - —1. B 300 0 15 0 0 0 0 0 0 0
.4 5 III 5

6 J 1 5 1

- - 1 JI .5 .4 .3 .2 .1
U K 0 RES. I.4 9 Ki LUCAL iNFLOW

- 10 H 1 * •25 .25
- IL P 0 22 112 123 *32 *43

12 T 1 .10 .02
*3 s2 .54

14 A —l —0.05 2
15 K I DAM 1
16 KI ROUTING THROUGH DAN

i i  * 1  Y 1 1
18 Yl 1 —560.70 —l
*9 Y4 560.1 561.0 562.95 564 566 560 570
20 YS 0 40 80 3276 162*9 34556 57000
21 IA 0 36.1 8* 99.8
22 SE 530 561 580 600
23 $5560.70
24 SD 563
25 K I HE AC II I 1
26 KI CHANNEL ROUT ING MOD. PULS. REACH I
21 Y 1 1
28 TI I

- 29 Y6 .10 .05 .10 410 519 2000 .025
30 Yl 0 520 450 520 700 480 745 470 150 470
31 Y7 800 480 1075 500 *200 520( 32 K 99

~

PREVIEW OP SEBUENCE OF STR EA M NETWORK CALCULATIONS

- -~: .:‘- 
~~~~~~~~. 

‘ 
..

___________________________ 
—-  — —~~~~-
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n44r5Vr r III unvuns r.I 141 ‘La. —
I ROUTE HYDROGRAPH TO DAM

ROUTE HYDROGRAP H TO REACH ! -

.4 END OF NE~ WOH K /

( -

- ( . 4

•1
* 

- 

.4

FL000 HYUKO*IRAPII PACKAG E ( H EC—I l  I

4-_ .4 —

.4 
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.. .N SA F E T Y  V~~KSION JULY 1978
LAST HOOIFI CAUUN 26 FEB 19 /

RUN DATE S 79/08/10.
• . TIMES &I.~~1.*S.

- N.J. DAN INSPECTION
- ~. ‘ - N.J NO NAME NO. 20

- HU TT IRATI D PH, ROUTING

9 4  • JOb SPECIFICATION
- NO NHH NMIN IOAY 114k IPUN METRC IPLT IPI* T NSTAN

- 100 0 15 0 0 0 0 0 0 0
- JOPER NWT LNOPT TRACE

5 0 0 0 -
MULTI—PLAN ANALYSES TO BC PERFORMED

- NPLANa 1 NRTIOa 5 LRTIO I

- 
RTl OS~ .50 .40 .30 .20 .10

- •...•.. ...

- 
SUb—AREA RUNOFF COMPUTATION

- 

— 
LOCAL INFLO W

ISTAU ICOHP ICCON ITAP E JPLT JPRT INANE ISTAGE IAUTO
lIES. 0 0 0 0 0 I 0 0

.4 
HYONOGRAPH DATA

i IHYD0 IWIG TAR EA SNAP TRSDA T RSPC RAT IO  ISNOW ISAHE LOCAL
1 1 .25 0.00 •25 0.00 0.000 0 0 0

.1 PR ECIP DATA
( SPFE PMS R6 R12 P24 P48 R72 R96

-
~ 0.00 22.00 112.00 *23.00 132.00 143.00 0.00 0.00

TRSPC COMPUTED bY THE PROGRAM IS .800

LOSS DAT A
LNOPT 57*1KM 01.7KM RT IOL ERAIN STRKS P110K STPTL CNSTL ALSMK RTINP

-
, 

0 0.00 0.00 1.00 0.00 0.00 1.00 1.00 .10 0.00 .02

1 UNIT HYDNOORAPH DATA

•1 
VP . 0.00 CPU .54 NTA u 0

RECE SSION DAT A
STHT U . —1.00 ORCSNU — .05 RTIOR . 2.00

1 IC INCREASED TO 1*114*1 OF .25
- . Il INCREASED TO MINIMUM OF 0.5 

-

- 

- - CLARK DID NOT CONVERGE 10 GIVEN SNYDER COEFFICIENTS
APPROXIMATE CLARK COEFFICIENTS FROM GIVEN SNYOER CP AND TP ARE TC~ 1.00 AND P. .50 INTERVA LS

UNIT NYDROGHAPH 2 END-OF—PERIOD ORDINATES, LAGs .20 HOURS. CP. .50 VOL. 1.00
323. 323.

j W~ 0 END—OF—PERIOD FLOW
NO.0* P$R.MN PERIOD RAIN EACS LOSS COMP U MO.DA HR.MN PERIOD RAIN EACS LOSS CORP 0

1.01 .15 I .00 .00 .00 0. 1.02 .15 97 •03 .50 .0? I.
1.01 .30 2 .00 .00 .00 0. 1.02 .30 96 .03 .00 .0? 1.

- 
, ,._

•
$ ._ - -

-
~~ 

-~~ -~ ‘ .~‘- - i  
~~~~~

-‘ -~~ 4-

~~ I_. — — — — — 
~~~ á*i~~~~ LM. ~~~~~~~~~~~~~~~~~~~~~ — 
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- -

V

4 0 4 - 4  C’ -’ . — .  . .—  — .  4 . . —  - .4 - - 4 - ”  . 4 . 4

1.01 1,00 4 .00 .00 .00 0. 1.02 1.00 100 .03 .00 .0? 1.
1.01 1.15 5 .00 .00 .00 0. 0.00 0.00 101 .03 .00 .0? 1.
1.01 1.30 6 .00 .00 .00 0, 0.00 0.00 102 .03 .00 .0? 1.
1.01 1.45 7 .00 .00 .00 0. 0.00 0.00 103 .03 .00 .0? 1. /
1.01 2.00 8 .00 .00 .00 0. 0.00 0.00 104 •03 .00 .0? 1.
1.01 2.15 9 .00 .00 .00 0. 0.00 0.00 lOS .03 .00 .0? 1.
1.01 2.30 10 .00 .00 .00 0. 0.00 0.00 106 .03 .00 .02 1.
1.01 2.45 13 .00 .00 .00 0. 0.00 0.00 101 .03 .00 .0? 1.
1.01 3.00 12 .00 .0(1 .00 0. 0.00 0,00 108 .03 .00 .02 1.
1.01 3.15 13 .00 .00 .00 0. 0,00 0.00 109 .03 .00 .0? I. - )
1.01 3.30 14 .00 .00 .00 0. 0.00 0.00 110 .03 .00 .0? 1.
3.01 3.45 15 .00 .00 .00 0. 0.00 0.00 111 .03 .00 .02 1.
1.01 4.00 16 .00 .00 .00 0. 0.00 0.00 112 .03 .00 .0? 1.
1.01 4.15 - 17 .00 .00 .00 0. 0.00 0.00 113 .03 .00 .0? I.
1.01 4.30 18 .00 .00 .00 0. 0.00 0.00 114 .03 .00 .0? 1.
1.01 4.45 19 .00 .00 .00 0. 0.00 0.00 1*5 .03 .00 .0? 1.
1.01 5.00 20 .00 .00 .00 0. 0.00 0.00 116 .03 .00 - •0? 1.
1.01 5.15 21 .00 .00 .00 0. 0.00 0.00 117 .03 .00 .0? 1.
1.01 5.30 22 .00 .00 .00 0. 0.00 0.00 118 .03 .00 .0? 1.
1.01 5.45 23 .00 .00 .00 0. 0.00 0.00 119 .03 .00 .0? 1.
1.01 6.00 24 .00 .00 .00 0. 0.00 0.00 120 .03 .00 •0? 1.
1.01 6.15 25 .01 .00 .01 0. 0.00 0.00 12* .08 .06 .0? 19.

- - 1.01 6.30 - - .26 - .01 .00 .01 - 0. - 0.00 0.00 *22 - .08 .06 ,02 -- 36, .4
1.01 6.45 21 .01 .00 .01 0. 0.00 0.00 123 .08 .06 .0? 36,
1.01 7.00 28 •01 .00 .01 0. 0.00 0.00 124 .08 .06 .0? 36.
1.01 7.15 29 .01 .00 .01 0. 0.00 0.00 125 .08 .06 .02 36.
1.01 7.30 30 .01 .00 .01 0. 0.00 0.00 126 .08 .06 .0? 36
1.01 7.45 31 .01 .00 .01 0. 0.00 0.00 127 •0b .06 .0? 36.
1.01 8.00 32 - .01 - .00 .01 0. 0.00 0.00 128 .08 ~~~~~~ .0? - - -  

36.
1.01 8.15 33 .01 .00 .01 0. 0.00 0.00 *29 .08 .06 •0? 36.
1.01 8.30 - 34 .01 .00 .01 0. 0.00 0.00 130 .08 .06 .0? 36.
1.0* 8.45 35 .01 .00 .01 0. 0.00 0.00 131 .00 .06 .0? 36.
1.01 9.00 36 .01 .00 .01 0. 0.00 0.00 132 .08 .06 .02 36.
1.01 9.15 31 .01 .00 .01 0. 0.00 0.00 133 .08 .06 .02 36.

— 1.01 9.30 38 .01 .00 .0* 0. 0.00 0.00 134 .08 .06 .02 36.
‘.01 9.45 39 .01 .00 .01 0. 0.00 0.00 135 .08 .06 .0? 36. .4

.01 10.00 40 .01 .00 .01 0. 0.00 0.00 136 .08 .06 .02 36.

.01 10.15 41 - .01 .00 .01 0. 0.00 0.00 137 .08 .06 .0? 36.

.01 10.30 42 .01 .00 .01 0. 0.00 0.00 138 .08 .06 .02 36. .4

.0* 10.45 43 .01 .00 .01 0. 0.00 0.00 *39 .08 •06 .0? 36. .3
..OI 11.00 44 .01 .00 .01 0. 0.00 0.00 140 •08 .06 .02 —- 36. .4
1.0* 11.15 45 .0* .00 .01 0. 0.00 0.00 141 .08 .06 .0? 36. .4

1.01 11.30 46 .0* .00 .01 0. 0.00 0.00 142 .08 •06 .0? 36. )
1.0* .1.45 47 .01 .00 .01 0. 0.00 0.00 143 .00 .06 .0? 36.
1.01 12.00 48 .01 .00 .01 0. 0.00 0.00 144 .08 .06 .0? 36,
1.01 *2.15 49 .04 .00 .04 0. 0.00 0.00 *45 .49 .47 .0? 169.
1.01 12.30 50 .04 .00 .04 1. 0.00 0.00 146 .49 .47 .0? 30?.
1.0* 12.45 51 .04 .00 .04 I. 0.00 0.00 147 .49 .47 .02 302.
1.01 13.00 52 .04 .00 .04 1. 0.00 0.00 148 .49 .47 .02 302. .3
1.01 *3.15 53 .05 .00 •05 1. 0.00 0.00 149 .59 .51 .02 334.
1.01 *3.30 54 .05 .00 .05 I. 0.00 0.00 *50 .59 .51 .0? 366.
1.0* 13.45 55 .05 .00 .05 I. 0.00 0.00 151 .59 .57 .02 366.
1.03 14.00 56 .05 .00 .05 1. 0.00 0.00 152 .59 .57 .02 366.
1.01 14 .15 57 .06 .00 .06 1. 0.00 0.00 153 .74 .71 .02 413.
1.0* 14.30 68 .06 .00 .06 I. 0.00 0.00 154 .74 .71 .02 46*.
1.01 14.45 59 .06 .00 .06 I. 0.00 0.00 155 .14 .71 .0? 461.
1.01 15.00 60 .06 .0(1 .06 I. 0.00 0.00 156 .74 .71 •02 46*.
1.01 15.15 6*  .06 .00 •06 I. 0.00 0.00 157 .75 .72 .02 464. - .4

1.01 15.30 62 .12 .0! •12 4. 0.00 0.00 *58 1.50 1.47 .0? 709.
1.01 *5.45 63 .35 .33 .02 108. 0.00 0.00 159 4.19 4.17 .0? *820.
1.0* 16.00 64 .09 .06 .02 125. 0.00 0.00 160 1.05 1.02 .02 1615.
1.01 *6.15 65 .06 .03 .02 31. 0.00 0.00 *61 .69 .61 .02 545.
1.01 16.30 66 .06 .0-1 .02 2*. 0.00 0.00 *62 .69 .67 •02 429.
1.01 *6.45 61 .06 .03 .02 21. 0.00 0.00 163 .69 •67 .0? 429.
1.01 *7.00 68 .06 .03 .02 2*. 0.00 0.00 164 .69 .67 .0? 429.

—
.4 -

_ . ,  
~
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P.

1.01 1l.I~ SI$ .U~~ .0’ .U~~ L I .  v,~~Ii ~ .uu i... ,.. ~ .~~— ..‘
1.0* 17.30 10 .05 .02 •02 13. 0,00 0.00 166 .54 .52 .02 334.
1.01 17.45 71 .05 .02 .02 13. 0.00 0.00 *67 .54 .52 .0 2 334 . V
1.01 *8.00 12 .05 .02 .02 13. 0.00 0.00 168 .54 .52 .02 334.
1.0* 18.15 73 .00 .00 .00 7. 0.00 0.00 *69 .04 .02 .02 * 72.
1.01 15.30 - 14 - .00 .00 .00 6. 0.00 0.00 370 .04 .02 .0? 88.
1.01 10,45 75 .00 .00 .00 5. 0.00 0.00 Ill .04 

- 
.02 .02 

- - - 
82.

1.0* 19.1*0 16 .00 .00 .00 - 5. 0.00 0.00 172 •04 .02 .02 17.
1.01 19.15 77 .00 .00 .00 5. 0.00 0.00 173 .04 .02 .0? 71.
1.01 19.30 78 .00 .00 .00 4. 0.00 0.00 174 .04 .02 .0? 67.
1.0* *9.45 79 .00 .00 .00 4. 0.00 0.00 *75 •04 .02 .02 62.
1.01 20.00 80 .00 .00 .00 4. 0.00 0.00 *76 .04 .02 .02 58.
1.01 20.15 8* .00 .G0 .00 4. 0.00 0.00 171 .04 .02 .02 54 .
1.01 20.30 82 .00 .00 .00 3. 0.00 0.00 118 .04 •02 .0? SI.
1.01 20.45 83 .00 .00 .00 3. 0.00 0.00 179 .04 .02 .02 47,
1.01 21.00 84 .00 .00 .00 3. 0.00 0.00 180 .04 .02 .02 44.
1.01 23 .15 85 .00 .00 .00 3. 0.00 0.00 *81 .04 .02 .02 41.
1.01 21.30 86 .00 .00 .00 3. 0.00 0.00 182 .04 .02 .0? 38.
1.01 21.45 07 .00 .00 .00 2. 0.00 0.00 183 .04 .02 .0? 36.
1.01 22.00 88 .00 .00 .00 2. 0.00 0.00 184 .04 .02 .0? 33.
1.01 22.15 89 .00 .00 .00 2. 0.00 0.00 185 .04 .02 .02 31.
1.0* 22.30 90 .00 .00 .00 2. 0.00 0.00 106 .04 .02 .02 29.
1.01 22.45 91 .00 .00 .00 2. 0.00 0.00 187 .04 .02 .0? 27.
1.01 23.00 92 - .00 - .00 .00 2. 0.00 0.00 188 .04 .02 .02 - 25.
1.01 23.15 93 .00 .00 .00 2. 0.00 0.00 189 .04 .02 .02 24 .
3.01 23.30 94 .00 .00 .00 1. 0.00 0.00 190 .04 .02 .0? 22.
1.01 23.46 95 .00 .00 .00 I. 0.00 0.00 191 .04 .02 .0? 21.
1.02 0.00 96 .00 .00 .00 I. 0.00 0.00 192 .04 •02 .02 *9.

— -  SUN 25.1? 21.51 3.66 14752 ,
I 639 .11 5*6.11 93.11 417.731

PEAK 6—HOUR 24—HOUR 72—HOUR TOTAL VOLUME .4
CFS 1820. 500. 149. 77. 14756 .
CNS 52. 14. 4 . 2. 418 ,

INCHES 10.90 22.13 22.85 22.80
MM 479.94 562.23 501,00 581.00

AC—FT 252. 295. 305. 305,
THOUS CU N 311. 364. 376, 376 .

-

.4 -

- - -9- 
4- .4’ ‘.4 . .4 

.4. .4
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PEAK FLOW ANU STORA GE (END OF PER IOD) SUMMARY FOIl MULTIPLE PLAN—RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PEW SECONO (CUBIC METERS PEN SECOND)

AREA IN SUUAKE MILES (SQUARE KILOM ETERS)

.4 RAT IOS APPLIED 10 FLOW S
OPERATION STAT IO N AREA PLAN RA7 3 0  1 RATIO 2 R A T I O  3 RATIO 4 RATIO 5

.50 .40 •30 .20 .10

*IYDRII4IHAPM A T IlLS. .25 1 910. 728. 546. 364. 182.
I .65) I 26. 7 7 ) 1  20.62) 1 15 .46) 1  10.3111 6 .15* 1

ROUTED TO DAM .25 1 36? . 100. 61, 42. 21.
I .65) 10.39 11 2.8511 1.74)1  1.19) 1 .60)1

ROUTED TO NEACt$ 1 .25 1 334 . 100. 61. 42. 2!,
I .6b) I 9.46) 1 2 ,82* 1  1.73) 1  1.19 11 .60)1

I

4 -
~

I,

4 ~
- -~

O

4 -
~

4 1 -
4 .
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PLAN I INITIAL VALUE S PIL L W A Y  CREST TOP OF DAM
ELEVATION 560.70 560.70 563.00
STORAGE 362. 362, 449.
OUTFLOW 0. 0. 232,

RATI O MAX IMUM M AX IHUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
.4 

OF RESE RVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILU RE
.4 P9W W.S .LLEV OVEN DAM AC—FT CFS HOURS HOURS HOURS

( ‘ . 4
,5Q 563 .04  .04 451. 367, .50 40.25 0.00
.40 562.96 0.00 447. 100. 0 . 0 0  42.25 0.00

• .30 562.41 0.00 426. 61. 0.00 42.25 0.00
- .20 561.86 0.00 405. 42. 0.00 42,25 0.00

1 
.10 561.29 0.00 383. ~1. 0.00 42.25 0.00

I 
- PLAN 1 STATION R EA C H I

MAXIMUM MAXIMUM TIME
- RA TI O FLOW ,CF5 STAGE .FT HOURS

I
- .50 334. 472.7 40.50 —- .40 100. 470.9 42.254 _ 

.30 6*. 470.6 42.2S

.20 42. 470.4 42.25

.10 21. 470.2 42.25

( . 4

4

4 -

4 1

- P1.094) HYDNOORAPH PACKAG E (NEC— lI

.4
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FLOOD HYOHOGRAPH PACKAG E I* (EC—1)
DAM SAFETY VERS I ON JULY *978

LAST MODIFICATION 26 FEB 79
• ••• • • ••• * * ***•* * 5•*• U*4* * * * * * * *I

1 Al N .J. DAM INSPECTION 
. —-

-
. 

2 *2 N.J HO NAME NO. 20
.4 3 A3 DAM BREAK ANALYSIS
.4 4 0 100 0 - 15 0 0 0 0 0 0 0

• - s in s
- 6 .3 1 1 I

.4 7 JI .5
• 8 K 0 lIES, 1
- KI LOCAL INFLOW
• 10 N I 1 .25 .25

* 4.4 I~ P 0 22 II? 123 132 *43
3 12 T 1 .10 .02

13 W2 .54
- 34 A —1 —0.05 2
• 15 K I DAM 1

16 K 1 ROUTING THROUGH DAM
11 V 1 1

$ - 18 ‘Vt 1 —560,70 — l - .- - .4
19 Y4 560.7 561.0 562.95 564 566 568 570

• 20 Yb 0 40 80 3276 16219 34556 57000
21 6* 0 36.1 01 99.8
22 SE 530 56* 500 600
23 61560.70

.4 24 - - SD 563
- 25 $8 500 0 560.7 1 562.96 563.01
- 26 K 1 NEACHI 1

- 27 KI CHANNEL ROUT ING NOD. PULS. REACH 1
28 Y 1 1
29 VI 3

- 30 Y6 .10 .05 .10 470 519 2000 .025
31 Y7 0 520 450 520 700 400 745 470 750 470

- 32 Y7 800 480 1075 500 1200 520
33 II 99

1 4

.
41. 1
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FLOOD MYUNO1*NAPN PAC KA GE (H(C 1)
DAM SAFETY VERSION JULY *978

LAST MUOIFI CA TION 26 FEB 79
. •*~ • S•• ! *t •• • •  *U St e  S •t *.tt..eS,.

- NUN UAT EI 19~0B~10.
TIRLA *0.45.35.

N.J . DAM INSPECTION
- N.J NO NAME RU. 20

DA lI BREAK ANALYSIS

-- JOB SPECIF ICATION
No MIII SlUR LOA F JMI 111111 JOETRC IPI.1 leNT NSTAN

100 U 15 0 0 0 0 0 0 0
.4 JOPEK 1487 CROPT TRACE

( I  

S 0 0 0

r MULTI—PLAN ANALYSES TO BE PERFORMED
NPLAN ’ 1 NRTIO. 1 LRTIO• I

NTIO5’ .50

.......... •....S. ... •..e...... ...... ...• •ea.*.fl.*

SUB—AREA RUNO FF COMPUTATION

LOCAL INFLOW
.4 l TAU ICWIP IECON ITAPE JPL T JPRT INANE ISTAGE 1AUTO

lIES. 0 0 0 0 0 1 0 0

HYDNOGRAPH DATA
“1 IHYDO lUNG TAIIEA SNAP TRSDA TRSPC RATIO ISNOW ISANC LOCAL

1 I .25 0.00 .25 0.00 0. 000  0 0 0

PR EC I P DATA
SPFE CR5 146 NI 2 P24 P48 P72 R96
0.00 22.00 112 .00  123.00 132.00 *43.00 0,00 0.00

• 
IRSPC COMPUTED WV THE PROGRAM IS .800

.4 
LOSS DATA

LNOPT STHKII lILI AN M TZOL (RAIN SINKS RTIOK STIIIL CNSTL ALSMX P119W
0 0.00 0.00 1.00 0.00 0.00 1.00 1.00 .10 0.00 .02

-
~ UNIT HYORUGNAPH DA TA

IP. 0.00 VP. .54 RTA.  0

1 RECESSION D A T A
- STM TU . —1 .00 URCSN— — .05 RII0R— 2.00
- IC INCNEA SCO 10 TNNM OF .25

N INCREASED TO MIN INUM OF 0.5
CLANK 010 NOT CONVERGE TO GIVEN SNYDER CUEFcICI(NTS

I APPROX IMATE CLARA CUEFFICIENIS FROM GIVEN SNYDER CP AND TP ARE TC• 1.00 AND Rn .50 INTERVALS

W UNIT HYOROGRAP H 2 ENU -UF— PLR IOD ORDINATE S , LAO S .20 HOURS. CC. .50 VOL . 1.00
323. 323.

0 LMO -OF— PLHIOO FLOW
NO.0* NN.NN P1gII00 RA IN EXCS LOSS CUSP 0 MO .OA HR.NN PERIOD RAIN tAGS LOSS COMP 0

.4 — .4- -‘.4 •

- ~~~~~ - ~~~~~~~~~ . :~~~
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_ _ _ _  - -- _ _ _ _

p

1.01 .16 1 .00 .00 .00 0. 1.02 .15 97 .03 .00 .02 1.
1.0* .30 2 .00 .oU .00 0. 1.02 .30 98 .03 .00 .02 1.
1.01 .45 3 .00 .00 .00 0. 1.02 .45 99 .03 .00 .02 1.

fI  1.0* 1.00 4 .00 .00 .00 0. 1.02 1.00 100 .03 .00 .02 1.
1.01 1.15 5 .00 .00 .00 0. 0.00 0.00 101 .03 .00 .02 I.

• 1.01 1.30 6 .00 .00 .00 0. 0.00 0.00 102 .03 .00 .02 I.
• 1.0* 1.45 7 .00 .00 .00 0. 0.00 0.00 103 .03 .00 .02 I.

1.01 2.00 8 .00 .00 .00 0. 0.00 0.00 104 .03 .00 .02 I.
- 1.01 2.15 9 .00 .08 .00 0. 0.00 0.00 105 .03 .00 .02 1.

1.01 2.30 10 .00 .00 .00 0. 0.00 0.00 106 .03 .00 .02 1.
.4 . 1.01 2.45 11 .00 .00 .00 0. 0.00 0.00 *07 .03 .00 .02 1.
.4 1.01 3.U0 *2 .00 .00 .00 0. 0.00 0.00 108 .03 .00 .02 1.

• 1,01 3.15 13 .00 .00 .00 0. 0.00 0.00 109 .03 .00 .02 1.
1.0* 3.30 14 .00 .00 .00 0. 0.00 0.00 1*0 .03 .00 .02 1.
1.01 3.45 15 .00 .00 .00 0. 0.00 0.00 111 .03 .00 .02 1,
1.01 4.00 16 .00 .00 .00 0. 0.00 0.00 112 •03 .00 .02 1.
1.01 4.15 17 .00 .00 .00 0. 0.00 0.00 113 •03 .00 .02 .. - 1.

1.0! 4.30 18 .00 .00 .00 0. 0.00 0.00 114 .03 .00 .02 I.
• 1.01 4.46 19 .00 .00 .00 0. 0.00 0.00 115 .03 .00 .02 I.

1.UI 5.00 20 .00 .00 .00 0. 0.00 0.00 116 .03 .00 .02 1.
1.01 5.16 21 .00 .00 .00 0. 0.00 0.00 117 .03 .00 .02 1.
1.01 5.30 22 .00 .00 .00 0. 0.00 0.00 118 .03 .00 .02 1.

• 1.01 5.45 23 - .00 .00 .00 0. 0.00 - 0.00 119 .03 - .00 - .02 - — - 1.

1.01 6.00 24 .00 .00 .00 0. 0.00 0.00 120 .03 .00 .02 1.
1 1.01 b .IS 25 .01 .00 .01 0. 0.00 0.00 121 .08 .06 •02 19.
• 1.01 6.30 26 .01 .00 .0! 0. 0.00 0.00 122 .08 .06 .02 36. - -

1.01 6.45 27 .0* .00 .01 0. 0.00 0.00 123 .08 .06 .02 36.
1.01 7.00 28 .0! .00 .0* 0. - 0.00 0.00 124 .08 .06 .02 36.

- 1.0* 7.15 29 - .01 .00 .01 0. 0.00 0.00 125 .08 .06 .02 - 36.
1.01 7.30 30 .01 .00 .0* 0. 0.00 0.00 126 .00 .06 .02 36.
1.01 7.45 31 .01 .00 .01 0. 0.00 0.00 127 .08 .06 .02 36.

• 1.01 8.00 32 .0* .00 .01 0. 0.00 0.00 128 .08 .06 .02 36.
1.01 8.15 33 .01 .00 .01 0. 0.00 0.00 129 .08 .06 .02 36.
1.01 8.30 34 .0*  .00 .01 0. 0.00 0.00 130 .08 .06 .02 36,r — 1.0* 8.45 35 •0 1 .00 .01 0. 0.00 0.00 131 .08 .06 .02 36.r 1.01 9.00 36 .0*  .00 .01 0. 0.00 0.00 132 .08 .06 .02 36.r 1.01 9.15 37 .01 .00 .01 0. 0.00 0.00 133 .08 .06 .02 36. .4
1.01 9.30 38 .01 .00 .0* 0. 0.00 0.00 134 .08 .06 .02 36.-i 1.01 9.45 39 .01 .00 .01 0. 0.00 0.00 135 .08 .06 .02 36.
1.01 *0.00 40 .01 .00 .01 0. 0.00 0.00 136 .08 .06 .02 36.

1- 1.01 10.15 41 .01 .00 .01 0. 0.00 0.00 137 .08 .06 .02 36.
1.01 10.30 42 .01 .00 .01 0. 0.00 0.00 138 .08 .06 .02 36.
1.01 10.45 43 .0* .00 .01 0. 0.00 0.00 139 .08 .06 .02 36.
1.0* 11.00 44 .01 .00 .01 0. 0.00 0.00 140 .00 .06 .02 36.
1.01 11.15 45 .01 .00 .01 0. 0.00 0.00 141 .08 .06 .02 36.

- 1 .01 11.30 46 .01 .00 .0! 0. 0.00 0 .00  *42 .08 .06 .02 36.
1.01 11.45 47 .01 .00 .01 0. 0.00 0.00 143 .08 .06 .02 36.

1 1.0* 12.00 48 .01 .00 .01 0. 0.00 0.00 144 .08 .06 .02 36 .
1.01 12.15 49 .04 .00 .04 0. 0.00 0 .00  *4 5 .49 .47 .02 *69.• 1.0) 12.30 50 .04 .00 .04 I. 0.00 0.00 146 .49 .47 •02 302.
1.01 12.45 51 .04 .00 .04 I. 0.00 0.00 *47 .49 .47 •02 302.
1.01 13.00 52 .04 .00 .04 1. 0.00 0.00 I4e .49 .87 .02 302.
1.01 13.15 53 .05 .00 .05 1. 0.00 0.00 1~ 9 .59 .57 .02 334.
1.01 *3 .30 54 .05 .00 .05 1. 0.00 0.00 ISO .59 .57 .02 366.
1.01 13.4S 55 .05 .00 .05 I. 0.00 0.00 151 .59 .57 .02 366.
1.0* *4 ,00 66 .05 .00 .05 I. 0.00 0.00 *52 .59 .57 .02 366.

• 1.01 14.15 57 .06 .00 .06 I. 0.00 0.00 153 .74 .11 .02 4*3.
1.01 18.30 58 .06 .00 .06 I. 0.00 0.00 154 .74 .71 .02 461.
1.0* 14.45 59 .06 .00 .06 1. 0.00 0.00 *55 .74 .1* .02 46* .
1.0* *5 .00 60 .06 .00 .06 I. 0.00 0.00 *66 .74 .71 .02 4 6* ,

• 1.01 15.15 61 •06 .00 .06 1. 0.00 0.00 157 .75 .72 .02 464.
1.0* 15.30 62 .12 .01 .12 4. 0.00 0.00 *58 1.50 1.47 .02 709.
1.0* 15.45 63 .35 .33 .02 lOW. 0.00 0.00 *59 4.19 4.17 .02 1020.
1.01 16.00 64 .09 .06 .02 125. 0.00 0.00 160 1.05 1.02 .02 1675.
1.0* 16.15 .5 .06 .03 .02 31. 0.00 0.00 161 .69 .67 .02 545.
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1.01 *6 .30  66 .06 .03 •02 21. 0.00 0 .00  162 •6~~~~M8 .67 .02 429.
1.01 *6.45 67 .06 .03 .02 21. 0.00 0.00 163 .69 .67 .02 429.
1.0* *7.00 68 .06 •o3 .02 2*.  0.00 0.00 164 •69 .61 .02 429.
1.01 *1 .15 69 .05 .02 .02 17. 0 .00 0.00 165 .54 .52 .02 382.
1.0* 11.30 70 .05 .02 .02 13. 0.00 0.00 166 .54 .52 .02 334.

- 1.01 17.46 7* .05 .02 .02 13. 0.00 0.00 167 .54 .52 .02 334. - —• 1.0* 18.00 72 .05 .02 .02 *3. 0.00 0.00 168 .54 .52 .02 334.
.4 1 .0* 18.15 13 .00 .00 .00 1. 0.00 0.00 169 .04 .02 .02 172.

• 1.01 18.30 14 .00 .00 .00 6. 0.00 0.00 170 .04 .02 .02 88,
- 1.01 18.45 75 .00 .00 .00  5. 0 .00 0.00 Ill .04 .02 .02 82.

1.0* 19 ,00 76 .00 .00 .00 5. 0.00 0.00 172 .04 .02 .02 77.
1.01  19.15 77 .00 .00 .00 5. 0.00 0.00 113 .04 .02 .02 7* .
1.01 19.30 78 .00 .00 .00 4. 0.00 0.00 174 •04 .02 .02 67.

- 1.01 19.45 79 .00 .00 .00 4. 0.00 0.00 175 .04 .02 .02 62.
- 1.01 20.00 80 .00 .00 .00 4. 0.00 0.00 *76 .04 .02 .02 58.

• 1.01 20.15 81 .00 .00 .00 4. 0.00 0.00 177 .04 .02 .02 54.
• 1.01 20.30 82 .00 .00 .00 3, 0, 00 0.00 *78 .04 .02 .02 SI,

1.01 20.45 83 .00 .00 .00 3. 0.00 0.00 *79 .04 .02 .02 47.
- 1.0* 21.00 84 .00 .00 .00 3. 0.00 0.00 180 .04 .02 .02 44.
• 1 .01 21.15 85 .00 .00 .00 3. 0.00 0.00 *81 .04 .02 .02 4*,

1.01 21.30 86 .00 .00 .00 3. 0.00 0.00 - 182 .04 .02 .02 38 .
• 1.01 21.45 87 .00 .00 .00 2. 0.00 0.00 183 .04 .02 .02 36.

• 1.01 22.00 88 .00 .00 .00 2. 0.00 0.00 184 .04 .02 .02 33.
- 1.01 22.15 119 .00 .00 .00 2. 0.00 0.00 185 •04 .02 .02 31 ,

1.01 22.30 90 .00 .00 .00 2. 0.00  0.00 186 .04 .02 .02 29 .
1.01 22.45 91 .00 .00 .00 2. 0.00 0.00 181 .04 .02 .02 27.

- 1.01 23.00 92 .00 .00 .00 2. 0.00 0.00 *88 .04 .02 .02 25.
1.01 23.15 93 .00 .00 .00 2. 0.00 0.00 *89 .04 .02 .02 24.
1.01 23.30 94 .0~ .00 .00 1. 0.00 0.00 *90 .04 .02 .02 22.
1.01 23.45 95 .00 .00 .00 1. 0.00 0.00 *91 .04 •02 .02 21.

- 
1.02 0.00 96 .00 .00 .00 1. 0,00 0.00 192 •04 .02 .02 19.

SUN 25.17 21.51 3.66 14752.
- I 639.11 S46.lI 93.)) 417.73)

.4 PEAK 6—HOUR 24—HOUR 72—HOUR TOTAL VOLUME
- . CF’S 1820. SOIl. 149. 77. 14756.

CMS 52. 14. 4. 2. 418.
INCHES 18.90 22.13 22.88 22.88

MN 479. 94 562.23 581. 08 581.08
.4 AC—F E 252. 295. 305. 305.

.4 
TIIOUS CU Ii 311. 364. 376. 376. .4
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PEAK FLO W AM P STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN—RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUbIC METERS PER SECOND )

.4 
ARE A IN SQUARE M ILES (SQUARE KILOMETERS )

.4 R ATIOS APPLIED TO FLOWS
• - OPERA T ION STATION AREA PLAN RATIO I

.50

- HYDROGRAPH AT ALS . .25 1 910.
I .65) I 25.77)1

NOUTED TO DAM .25 1 1221.

1~ 
I .65) I 3 4 .5 7 ) 1  

.4

KUUT EO TO NEAC N1 .25 1 1212 .

I 
- I .65) I 34 .31)1

-
.4

—-.4
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SUMMA R Y OF 0*11 SA FE TY ANA LYS IS

PLAN 1 INIT IAL VALUE SPLLLWAY CREST lqP OF DAM
ELEVATION 562.95 560.70 563.00
STOIIAO€ 441. 362. 449 .
OUT FLO . 80, 0. 232.

RATIO HA TIM UM M A X I M U M  MA X IMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVO IR DEPTII STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PlIF W ,S.ELLV oVER DAM AC—FT CFS HOURS HOURS HOURS

.50 563.08 .08 452. 1223. .40 41.19 40.2$

PLAN I STATIO N PEACH I

MA X IMUM MAXIMUM TINE
RATIO FLO W ,CF5 STAGE.FT HOURS

.50 1212. 414.1 41.00

.4 
• .4.4 • • .4..

.4- 
• -_ _ _ _ _ _ _ _  _ _ _ _ _  
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